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(57) ABSTRACT 

A geometric end effector system for use on a robot. The 
system includes a platform and a frame secured to the plat 
form. At least one base is arranged at a predetermined posi 
tion on the frame. The system also has an anchor mount 
secured to the base and a component connected to an end of 
the anchor mount by a collar assembly. A key is arranged 
between the component and the anchor mount. 

23 Claims, 8 Drawing Sheets 
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GEOMETRIC END EFFECTOR SYSTEM 

This application is a continuation of US. Ser. No. 11/821, 
188, ?led Jun. 23, 2007, Which claims priority to US. Provi 
sional Ser. No. 60/830,155, ?led Jul. 11, 2006. The disclo 
sures of the above applications are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to robots and manu 

facturing systems and more particularly relates to a modular 
geometric end effector system for use With a robot. 

2. Description of the Related Art 
End effectors for use in assembly systems have been 

knoWn in the prior art for many years. Generally, in many 
automated assembly systems, devices are used for holding 
and placing components and parts in a speci?ed place so that 
a manufacturing, ?nishing or other intermediate step can be 
performed on the product being assembled or Worked upon. 
These automated assembly systems generally employ many 
robots that minimiZe or eliminate the need for manual inter 
vention, thus reducing the cost to the manufacturer of the 
labor and parts involved. The components used and made in 
such automated systems are typically made or moved by a 
robot via an arm or Wrist all of Which are Well knoWn methods 
in the prior art. Some of these methods may include having an 
end effector attached to the end of a robot arm and acquires a 
particular part. The end effector then either releases the part 
during the Work or holds the part steady in a pre-speci?ed 
position during the actual operation on the part. Other meth 
ods include using the robot arm or Wrist to hold a tool to 
actually perform Work on a part that is being held by other 
robots or other components in predetermined positions. 
Many of these prior art robotic systems employ robotic 

cells that have a plurality of components Which enables Work 
pieces or materials to be lifted, transferred, loWered, or posi 
tioned either at a speci?c Work station or successively from 
Work station to Work station via robotic mechanisms and the 
like. In these prior art assemblies many of these components 
connected in one robotic cell have to be precisely aligned With 
respect to Work pieces being moved and/or held in position 
for Work thereon. This requires doWn time of the manufac 
turing line to ensure effective alignment of the robotic com 
ponents being held by such robots. Furthermore, many of 
these prior art robotic cell systems having multiple compo 
nents may be bumped, misaligned, or contaminated by envi 
ronmental haZards in the manufacturing environment Which 
requests that the line be shut doWn so that components could 
be completely removed and replaced or repaired such that the 
robotic cell could begin Work once again in the manufacturing 
environment. Therefore, the use of multi component robotic 
end effector assemblies in the prior art requires high mainte 
nance and long doWn times to ensure exact positioning 
needed in the manufacturing environments found in many 
modern manufacturing settings. Furthermore, many of these 
prior art systems require multiple adjustments to parts hold 
ing the components such as clamps, pins or the like on the end 
of the end effectors to properly align them, thus increasing the 
doWn time of the manufacturing line and labor costs required 
to make such adjustments manually thereto. 

Therefore, there is a need in the art for an improved modu 
lar geometric end effector system that Would propose a cost 
effective method of replacing and repairing each component 
connected to a robotic cell on the end effector of a robotic 
arm, Wrist or the like. There is also a need in the art for a 
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2 
geometric end effector system that Will reduce production 
doWn time of the manufacturing line. There also is a need in 
the art for an improved geometric end effector system that 
Will eliminate the need for the use of a second end effector, 
thus reducing manufacturing costs by reducing the number of 
robots necessary to operate a manufacturing line in an e?i 
cient and precise manner. There also is a need in the art for an 
improved end effector system that docks With a Weld station 
or docking ?xture to align and hold parts in a proper position 
during operation thereon and With respect to a predetermined 
point in the manufacturing plant. 

SUMMARY OF THE INVENTION 

One object of the present invention may be to provide an 
improved robotic end effector system. 

Another object of the present invention may be to provide 
a modular geometric end effector system for use With robotic 
applications. 

Yet a further object of the present invention may be to 
provide a robotic end effector system that reduces production 
doWn time and eliminates the need for multiple end effectors 
being used on manufacturing lines. 

Still another object of the present invention may be to 
provide a modular geometric end effector system that is 
capable of mounting to standard platforms or application 
driven platforms knoWn in the industry. 

Still another object of the present invention may be to 
provide a geometric end effector system that is Weld slag 
resistant to slag and other contaminates in the manufacturing 
environment. 

Still another object of the present invention may be to 
provide a geometric end effector system including compo 
nents that are constructed from high grade quality materials 
that offer high strength to Weight ratios. 

Still another object of the present invention may be to 
provide a geometric end effector system that has modular 
components that are easily con?gurable and provide for quick 
crash recovery and the like. 

Still another object of the present invention may be to 
provide a modular geometric end effector system that has 
predictable collision break aWay points. 

To achieve the foregoing objects a modular geometric end 
effector system according to the present invention is dis 
closed. The modular geometric end effector system includes 
a platform that is connected to a frame. The frame includes a 
plurality of bases arranged at predetermined positions on the 
frame. The geometric end effector system also includes an 
anchor mount secured to at least one of the bases via fasteners. 
A boom or other component is connected to the anchor mount 
via a collar assembly. A cross key is arranged betWeen the 
boom and anchor mount to ensure no rotation occurs betWeen 
the parts after connection therebetWeen by the collar assem 
bly. The anchor mount Will have a pre-stressed region adja 
cent to a ?ange. The ?ange also includes four grooves 
arranged at 90° intervals from one another. The cross key is 
arranged Within the grooves of each ?ange on the component 
and anchor mount to ensure precise positioning of the com 
ponents With respect to the frame. 
One advantage of the present invention is that it may pro 

vide an improved modular geometric end effector system. 
Still another advantage of the present invention is that it 

may reduce production doWn time of a manufacturing line. 
Still another advantage of the present invention is that it 

may eliminate the need for a backup end effector system 
Within a robotic cell on a manufacturing line. 
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Still another advantage of the present invention is that it 
may have predictable collision breakaway points for the com 
ponents connected to the end effector system. 

Still another advantage of the present invention is that it 
may provide an effector system that has modular components 
that are easily con?gurable and provide for quick recovery 
from crashes or other doWn time situations. 

Still another advantage of the present invention is that it 
may provide a methodology of different platforms in robotic 
manufacturing lines. 

Other objects, features and advantages of the present 
invention Will become apparent from the subsequent descrip 
tion and the appended claims, taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a perspective vieW of a geometric end effec 
tor system according to the present invention. 

FIG. 2 shoWs an exploded vieW of the connection compo 
nents according to the present invention. 

FIG. 3 shoWs a collar assembly according to the present 
invention connected to one component. 

FIGS. 4A-C shoW a collar assembly With a key according 
to the present invention. 

FIGS. 5A-D shoW a center modular straight junction 
according to the present invention. 

FIGS. 6A-D shoW a boom according to the present inven 
tion. 

FIGS. 7A-E shoW an edge part having a short angle bracket 
according to the present invention. 

FIGS. 8A-G shoW a collar assembly for use With the 
present invention. 

FIGS. 9A-B shoW an alternate embodiment of a boom 
according to the present invention. 

DESCRIPTION OF THE EMBODIMENT(S) 

Referring to the draWings, a modular geometric end effec 
tor system 10 according to the present invention is shoWn. The 
geometric end effector system 10 is part of a robot that 
includes a robotic arm and a robotic Wrist and/ or other type of 
connection betWeen a robot and the end effector system 10 
that is used to Work on a product or hold a product in the 
environment of the manufacturing robot. The geometric end 
effector system 10 is capable of being siZed to connect to any 
knoWn robot and it is also capable of being siZed to pick up or 
hold any product that is being assembled or Worked on in a 
robotic assembly line. Inparticular, the assembly may be used 
in an automobile manufacturing assembly line. It should be 
noted that the geometric end effector system 10 may be used 
to move a product or Work piece being Worked on from one 
position to another and then released. It should also be noted 
that the geometric end effector system 10 may be used to 
move a product and hold a product in a predetermined posi 
tion While other robots or machines perform an operation on 
the product being held by the geometric end effector system 
10. Any combination of moving, Working on or holding in a 
predetermined position a Work piece or product can be used 
With the geometric end effector system 10 of the present 
invention. After Work being performed on the piece is com 
plete, the geometric end effector system 10 can be used to 
move the product to another Work station or to another storage 
area Where another robot or human may perform Work 
thereon. 

FIGS. 1 through 9 shoW one contemplated embodiment of 
the geometric end effector system 10 according to the present 
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4 
invention. The end effector system 10 includes a platform 12 
that is preferably made of steel, hoWever it should be noted 
that any other type of metal, plastic, ceramic, or composite 
may be used for the platform 12. The platform 12 Will have a 
variety of ori?ces therethrough to mate With any of the knoWn 
robotic arms, robotic Wrists or the like. The platform 12 may 
be of any knoWn shape, such as a plate With the ori?ces 
therethrough, a circular, square, triangular, or any other 
shaped plate or any other type of platform knoWn to connect 
to the end of a robot. The platform 12 is attached by any 
knoWn fastening technique, i.e., chemical, mechanical or the 
like to a frame 14 Which is preferably made of a steel material. 
HoWever, it should be noted that the frame 14 may be made of 
any other knoWn material such as any other knoWn metal, 
plastic, ceramic, composite, natural material or the like. The 
frame 14 may have any knoWn shape. The shape Will depend 
on the environment in Which the robotic cell Will be used. The 
frame 14 Will alloW for a plurality of components to be con 
nected thereto such that one robot arm may perform several 
functions or hold complex geometric parts for operations 
thereon or movement betWeen stations in a manufacturing 
environment. Each frame 14 Will have a plurality of base 
members 16 secured thereto. The base members 16 are 
secured to the frame 14 by any knoWn mechanical or chemi 
cal bonding technique such as Welding, fastening or the like. 
Each of the base members 16 Will have a plurality of ori?ces 
18 arranged at predetermined positions thereon. In the 
embodiment shoWn the ori?ces 18 are arranged along near or 
at each end thereof. Some of the ori?ces 18 may be threaded 
While some of the ori?ces may not be threaded. HoWever, in 
some embodiments all ori?ces 18 may be threaded and in 
some other embodiments none of the ori?ces 18 are threaded. 
The base 16 generally has a rectangular shape With a prede 
termined thickness. In the embodiment shoWn three ori?ces 
18 are arranged at or near each end of the base 16. It should be 
noted that any knoWn shape can be used for the base members 
16 depending on the design requirements and space available 
for the base members 16 on the frame 14. The base members 
16 are generally made of a steel material, hoWever it should be 
noted that any other metal, plastic, ceramic, composite or the 
like may be used for the base members 16 depending on the 
robotic cell and the environment such robot Will be used in. 
The frame 20 may also include a locating ball 70 arranged at 
or near each end thereof. At least one stop pad 72 may also be 
arranged near the locating ball 70 on each end of the frame 20. 
In the embodiment shoWn, tWo stop pads 72 are arranged 
adjacent to each locating ball 70. The locating balls 70 may 
alloW for the end effector system 10 to be properly and accu 
rately aligned and held at a predetermined position Within a 
docking ?xture or Weld stand Within a robotic manufacturing 
line. The locating balls 70 Will ensure that the Workpiece 
being held by the system 10 is in an ideal position Within the 
plant to be Worked on by other robots, Welders or the like to 
ensure extremely close tolerances and high quality produced 
parts. 

Secured to the base member 16 is an anchor mount 20. It 
should be noted that the anchor mount 20 may be secured to 
all base members 16 on a robot end effector system frame 14 
or on just selected base members 16 depending on the com 
ponents to be connected to the frame 14 of the robot end 
effector system 10. The anchor mount 20 generally has a base 
22 that mimics the shape of the base member 16. The anchor 
mount base 22 in the present embodiment generally has a 
rectangular shape With a predetermined thickness. A plurality 
of ori?ces 24 are arranged through the thickness of the anchor 
mount base 22 to align With and mate With the ori?ces 18 in 
the frame base member 16. Extending from generally a mid 
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point of the anchor mount base 22 on one side thereof is a 
cylindrically shaped member 26 extending therefrom. The 
cylindrical member 26 is fastened to the face of the anchor 
mount base 22 via any known fastening technique, such as 
welding or the like, or it is also contemplated to have cylin 
drical member 26 cast with the base 22 as one member, or 
made as an extrusion or machined. Arranged at an end of the 
cylindrical member 26 is a circumferential coupling ?ange 
28. The ?ange 28 has a predetermined diameter with a pre 
determined siZed bore or ori?ce through a midpoint thereof. A 
plurality of slots 30 are arranged on the end face of the 
coupling ?ange 28. The slots 30 extend a predetermined 
distance into the face of the ?ange 28. The slots 30 are 
arranged on the face such that any number of degrees are 
located between the slots 30. In the embodiment shown four 
slots 30 are positioned within the face of the ?ange 28. The 
slots 30 are arranged at 90° intervals around the ring like face 
of the ?ange 28. The anchor mount 20 is designed such that a 
breakaway point 32 occurs generally to where the ?ange 28 
and cylindrical member 26 intersect. This intersectional point 
32 between the ?ange 28 and cylindrical member 26 may be 
designed by either increasing or decreasing the thickness of 
the material used at the breakaway point 32 for the anchor 
mount 20. The reduction of material will create a breakaway 
point 32 that will fail at a lower force than that of a breakaway 
point 32 that has a thicker material cross section therethrough. 
Other methods of creating a breakaway point 32 are also 
contemplated such as scoring the intersection between the 
?ange 28 and cylindrical member 26, pre-stressing, placing a 
plurality of notches there along, arranging a plurality of ori 
?ces therearound, using a different material, or any other 
contemplated and known method of creating a breakaway 
point 32 that will fail at a particular lower force in comparison 
to other components connected to the anchor mount 20 and 
within the end effector system 10. The breakaway point 32 
will create a speci?c point at which a predetermined force will 
break the anchor mount 20 in relation to all other components 
connected to the anchor mount 20 between the robot and the 
components being held by the end effector system 10. 

The anchor mount 20 may also include a calibration ori?ce 
34 in a surface thereof which will allow for a tooling ball or 
the like measuring device to be inserted therein to ensure 
proper alignment and positioning of the anchor mount 20 
with relation to the robot end effector frame 14. It should be 
noted that the anchor mount 20 is preferably made of a weld 
slag resistant aluminum material, speci?cally aluminum 
7075-T6. However, it should be noted that any other metal, 
plastic, ceramic, composite, or natural material may also be 
used for the anchor mount 20 depending on the design 
requirements and environment in which the end effector sys 
tem 10 will be used. 
A boom 36 and/ or junction member 38 may be secured to 

the anchor mount 20 via a collar assembly 40. The boom 36 
which generally has a cylindrical shape with a bore through 
an entire longitudinal length thereof. The boom 36 will 
include a generally circular coupling ?ange 42 on both ends 
thereof. The boom 36 can be of any length or incremental 
length needed within the end effector system 1 0. The boom 3 6 
will also include a plurality of ori?ces 44 prearranged at 
predetermined positions such that accessories may be 
mounted to the boom 36 or the booms 36 may be connected to 
components connected thereto or to an anchor mount 20 via a 
safety harness or the like. The ori?ces 44 are predetermined 
siZe and arranged at predetermined intervals along the boom 
3 6 depending on the design requirements and the components 
being held. The coupling ?ange 42 located at each end of the 
boom 36 have a plurality of slots 46 therein to align with the 
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6 
slots 30 on the anchor mount 20, other junction members 38 
or any other components. The slots 46 will have the same 
positioning around the end of the ?ange 42 and will have the 
same predetermined depth as that of the anchor mount ?ange 
28. The boom 36 may have a predetermined thickness thus 
creating a part that will be able to absorb forces greater than 
that at the breakaway point 32 of the anchor mount 20. The 
junction members 38 generally will have at least one circum 
ferential coupling ?ange 42 thereon but may have any number 
of coupling ?anges 42 and faces thereon such as two face 
junction members, three face, four face, ?ve face, or the like. 
These junction members 38 may allow for a connection to the 
anchor mount 20 at various angles, or with other various 
components connected thereto. Each of the faces of the junc 
tion members 38 will include a generally circumferential 
coupling ?ange 42 having slots 46 that are arranged in the 
same manner as those discussed for the anchor mount ?ange 
28. Other edge accessory members 48 may also be connected 
to or used as an end member which connects to a clamp or 

other component being held by the end effector system 10. 
Generally, the edge accessory members 48 will have one 
circumferential coupling ?ange 42 arranged thereon but more 
than one may also be used. The ?ange 42 will include the 
same slots 46 arranged at the same intervals as those for the 
anchor mount ?ange 28. The edge accessory components 48 
will be capable of holding parts at predetermined angles 
and/or straight as shown in FIG. 1. Another embodiment of 
the boom 36, as shown in FIG. 9A-B, includes a breakaway 
point 74 at a predetermined position thereon. The breakaway 
point 74 is similar to the breakaway point 32 of the anchor 
mount 20 as described above. Breakaway point 74 may be 
arranged at any position between the ?anges 42 on each end 
of the boom 36. The boom 36 may be of any known length. 
The breakaway point 74 of the boom 36 will allow for a 
predetermined or known point of failure for the end effector 
system 10 alone or in combination with the breakaway point 
32 of the anchor mount 20. 
The boom 36, junction members 38, edge accessory mem 

bers 48, other components and anchor mounts 20 are all 
interconnected with each other and fastened to one another in 
a multitude of combinations. The connections are created via 
a collar assembly 40. The collar assembly 40 includes a ?rst 
and second collar member 50 and a cross key 52. The cross 
key 52 generally has an X-shape with a predetermined thick 
ness. The predetermined thickness will be such that approxi 
mately half of the cross key 52 will extend into a slot 30, 46 on 
any of the coupling ?anges 28, 42 while the other half of the 
cross key 52 will extend into an adjacent coupling ?ange 28, 
42 of the other component being connected thereto The cross 
key 52 is arranged within all four of the slots 30, 46 and thus 
will secure the components being connected to one another 
such that no rotation can occur between the components after 
they are secured to one another with the collar assembly 40. 
The collar assembly 40 will include a ?rst collar half 50 and 
a second collar half 50. The collar halves 50 will have a semi 
circular circumferential groove 54 arranged on an inner diam 
eter thereof. The inner circumferential 54 groove will have a 
?rst and second angled surface 56 such that the groove 54 has 
a reduced radius as the groove 54 angled surface 56 extends 
into collar 50. In the embodiment shown, the angle of the 
surface 56 of the groove 54 is generally 15° from a centerline 
of the collar member 50. Therefore, a total angle of approxi 
mately 30° is found between the angled surfaces 56. How 
ever, it should be noted that any number of degrees can be 
used depending on the design requirements and holding force 
necessary for the collars 50. The ?rst and second half collars 
50 will be arranged around the outer circumferential surface 
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of a ?rst and second coupling ?ange 28, 42. Once the coupling 
?anges 28, 42 are arranged and align With one another via the 
slots 30, 46 therein, the collars 50 Will be placed around the 
outer surfaces of the abutting coupling ?anges 28, 42 and a 
?rst and second fastener 58 Will be used to connect the ?rst 
half collar 50 to the second half collar 50 via ori?ces 60 in 
both collars 50 that are opposite one another. This Will alloW 
for the tWo half collars 50 to be connected into one ring like 
collar around the outer circumference of the ?anges 28, 42. In 
operation the fasteners 58 Will be tightened such that the half 
collars 50 are urged toWards one another until the ?anges 28, 
42 engage face to face With one another. Once the distance is 
the same on both sides of the collars 50, ?nal tightening Will 
be made until opposing faces of the tWo half collars 50 are 
engaged With one another thus creating a secure engagement 
betWeen the tWo coupling ?anges 28, 42 on opposing com 
ponents in the end effector system 10. It should be noted that 
any type of fastener 58 may be used to connect the collars 50 
and anchor mounts 20 to the respective adjoining compo 
nents. In one embodiment an M8 bolt is used for all connec 
tions betWeen components and the frame 14 of the robot end 
effector system 10. HoWever, it should be noted that any other 
type of fastener may be used for the above mentioned end 
effector system 10. It should also be noted that all of the 
components described for the collar assembly 40, boom 36, 
junction components 38 and edge accessory components 48, 
except for the cross key 52 Which is made of steel, are all made 
of the same aluminum material as that described above for the 
anchor mount 20. HoWever, any other knoWn metal, ceramic, 
plastic, composite or natural material may also be used for 
these components as described above. 
Any of the junction members 38 or edge accessory com 

ponents 48 along With other accessory mount components 
may include an ori?ce 62 therein for use in calibration of the 
system via tool balls or the like. These tool balls Will be used 
to ensure accurate positioning and precision of any of the 
components connected to the geometric end effector system 
10 and the components 64 being held. It should be noted that 
the tolerance achieved via the geometric end effector system 
10 as described above may place the components being held 
such as clamps, tools or other components 64 Within a toler 
ance range of Zero to 0.01 millimeters for precise manufac 
turing lines. It should further be noted that the strength of the 
overall geometric end effector system 10 is in the components 
such as the booms 36, junction members 38, edge accessory 
members 48 and the like. These components generally are ten 
to 90 percent stronger than the joint at the breakaway point 32 
of the anchor mount 20. This increased strength is due to 
many variables such as thickness of the components, material 
used, and shape of the components. It should further be noted 
that any shaped component may be used for the booms, junc 
tion members or edge accessories Within the end effector 
system 10 according to the present invention. The shape may 
be square, triangle, octagonal, rectangular, or any other 
knoWn shape for any of the components, not just those shoWn 
in the draWings. The draWings only shoW one contemplated 
embodiment of the geometric end effector system 10 accord 
ing to the present invention. 

In operation, the geometric end effector system 10 Will 
have at least one anchor mount 20 secured to a base 16 that is 
secured to a frame 14 of a robotic cell on the end of a robot. 
The positioning of the anchor mounts 20 on the frame 14 Will 
alloW for a Work piece to be held at a precise position during 
operation thereon or for movement of the Work piece from 
one station to another by a robotic arm or the like. The precise 
positioning Will occur via the connections betWeen compo 
nents connected to the anchor mount 20. It should be noted 
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8 
that any combination and order of components including but 
not limited to booms, junction members, edge accessory 
components, or any other accessory component may be con 
nected in any knoWn combination. These various con?gura 
tions are then connected to an anchor mount 20 such that the 
tool or component being held at the end of the component 
system con?guration is held in a precise position With relation 
to the frame 14 of the robot and hence, the piece being held or 
Worked upon. The strength of the component system Will be 
in the components not at the anchor mount 20 speci?cally the 
Weak point Will be at the breakaWay point 32 located near the 
?ange 28 and cylindrical member 26 end junction point. This 
Will improve the safety and reduce the doWn time of the 
manufacturing line Where the modular geometric end effector 
system 10 is used. In the case of an accident such as a collision 
With other machinery or the like, all of the force Will be 
absorbed by the strength of the components such that any 
failure of the geometric end effector system 10 Will occur at 
the breakaWay point 32 located on the anchor mount 20 at the 
intersection of the coupling ?ange 28 and the cylindrical 
member 26. This Will alloW for any damage to mostly occur to 
the anchor mount 20. Then only the anchor mount 20 Will 
need to be replaced to get the robot end effector system 10 
operating again along With the manufacturing line. The 
replacement mount 20 is easily and quickly replaced by 
removing the collar 50 connecting the anchor mount 20 to the 
?rst component connected thereto, removing the fasteners 58 
from the anchor mount 20 that are connected to the base 16, 
and then placing a neW anchor mount 20 on the base 16 and 
fastening it doWn With fasteners 58 as described above and 
then reconnecting the collar 50 such that the neW anchor 
mount 20 is secured to the ?rst component as previously 
arranged. Therefore, doWn time of the manufacturing line is 
greatly reduced by having to change only one component 
instead of ?xing multiple components or straightening 
clamps or components connected to the frame 14 of a robotic 
end effector as had to be done in the prior art. The use of the 
collar connector system 40 including the X-key 52 Will alloW 
for more precise connection of the components and the clamp 
or tool connected to the end of the last component. Further 
more, there Will be no rotation betWeen connected compo 
nents and the anchor mount 20 connected to the frame 14. It 
should be noted that the material used including the connec 
tions betWeen the frame 14 and the components, Which gen 
erally are steel and aluminum, and all fasteners Will be treated 
such that no rust Will occur betWeen components of different 
materials. This Will increase the reliability of the geometric 
end effector system 10 in the manufacturing environment. It 
should also be noted that any other shaped key system may be 
used, in the embodiment shoWn an X-key system is used but 
a Y-shaped system or any other shape may also be used, to 
create the key system betWeen components being connected 
Within the geometric end effector system 10. 

It should also be noted that conduit may be ?xed betWeen 
or to the plurality of ori?ces 44 in the components such as the 
booms 36, junction members 38, and anchor mounts 20 such 
that other components may be connected to it, such as but not 
limited to electrical systems run through it, pneumatic sys 
tems, liquid systems and the like may be used to connect to the 
tools, clamps, pins or the like being held at the end of the 
component system con?gurations arranged in the end effec 
tor system 10. It should also be noted that the present system 
is capable of being used With a robot, tool changer, etc, 
interface patterns may be designed to accommodate and be 
compatible With all knoWn docking applications. The present 
system 10 can use automatic optical and standard CMM 
validation points, along With modular components to make an 
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easy and con?gurable system that provides quick crash recov 
ery on the manufacturing line thus reducing doWn time and 
increasing ef?ciency of people Working on such manufactur 
ing lines. 

The present invention has been described in an illustrative 
manner. It is to be understood that the terminology Which has 
been used is intended to be in the nature of Words of descrip 
tion rather than of limitation. 
Many modi?cations and variations of the present invention 

are possible in light of the above teachings. Therefore, Within 
the scope of the appended claims, the present invention may 
be practiced otherWise than as speci?cally described. 

What is claimed is: 
1. A geometric end effector system comprising: 
a mechanism for connecting said geometric end effector 

system With a robot; 
an anchor mount secured to said mechanism; 
a component connected to said anchor mount by a collar 

assembly; and 
a key arranged betWeen said component and said anchor 

mount. 

2. The system of claim 1 Wherein said component is a boom 
or junction member. 

3. The system of claim 2 further including accessory mem 
bers secured to said boom, said junction member or said 
anchor mount. 

4. The system of claim 2 Wherein said boom or junction 
member having a breakaway point arranged at a predeter 
mined position thereon. 

5. The system of claim 1 further including at least one 
locating ball, said locating ball alloWs for the end effector 
system to be precisely aligned and held in a predetermined 
position. 

6. An anchor for a geometric end effector system compris 
ing: 

a mount for securing said anchor to a geometric end effec 
tor system; 

a component receiving mechanism coupled With said 
mount; 

a key arrangement on said component receiving mecha 
nism, said key arrangement for receiving a key mating 
said component receiving mechanism With a compo 
nent; and 

a collar assembly for coupling said component receiving 
mechanism With the component. 

7. The anchor of claim 6 Wherein said key arrangement is a 
cross arrangement that ensures no rotation occurs betWeen 

the component and said component receiving mechanism. 
8. The anchor of claim 6 Wherein said component receiving 

mechanism having a breakaWay point or region. 
9. The anchor of claim 8 Wherein said component receiving 

mechanism having a ?ange With a plurality of grooves 
arranged at predetermined intervals from one another. 

10. The anchor of claim 9 Wherein said ?ange having four 
grooves With 90° intervals arranged therebetWeen. 

11. The anchor of claim 9 Wherein saidbreakaWay region is 
arranged adjacent to said ?ange. 

12. The anchor of claim 6 Wherein said breakaWay point 
generally occurs at an intersection of a ?ange and a cylindri 
cal member of said component receiving mechanism. 
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13. The anchor of claim 12 Wherein said breakaWay point 

is de?ned by a reduced thickness of material or any other 
knoWn Weakening methodology or technique at said intersec 
tion. 

14. The anchor of claim 6 Wherein said collar assembly 
including a ?rst and second collar half, said halves having a 
semi circular circumferential groove on an inner diameter 
thereof, said groove, having a ?rst and second angled surface, 
said angled surfaces urging ?anges of said component receiv 
ing mechanism and the component into engagement With 
each other. 

15. The anchor of claim 14 Wherein each of said angled 
surfaces having an angle of approximately 15° from a center 
line of said collar assembly. 

16. The anchor of claim 14 Wherein said ?anges of said 
component receiving mechanism and said component includ 
ing angled surfaces complementary to said collar surfaces. 

17. An anchor for an end effector or ?xture system for use 
on a robot, said anchor comprising: 

an anchor mount for securing to the end effector or ?xture 
system; 

a component receiving mechanism connected to said 
anchor mount, said component receiving mechanism 
having a breakaWay point that Will fail When a predeter 
mined force engages the end effector system alloWing 
for quick recovery of the end effector or ?xture through 
replacement of said anchor; and 

a key arranged betWeen said component receiving mecha 
nism and said anchor mount. 

18. The anchor of claim 17 Wherein said key arrangement 
is a cross key arrangement. 

19. The anchor of claim 17 Wherein said component receiv 
ing mechanism having a ?ange and a cylindrical member, 
said ?ange having at least one groove, a key is arranged in said 
groove to rotatably ?x the component With respect to said 
anchor. 

20. An anchor for a geometric end effector system com 
prising: 

a mount for securing said anchor to a geometric end effec 
tor system; 

a component receiving mechanism coupled With said 
mount; and 

a collar assembly for coupling said component receiving 
mechanism With a component, said collar assembly 
including a groove on an inner diameter thereof, said 
groove de?ning a ?at inner diameter surface With tWo 
ends spaced a desired distance from a centerline of the 
collar assembly, said groove having a ?rst and second 
angled surface each extending from one of the tWo ends 
of the ?at inner diameter surface, said angled surfaces 
urging ?anges of said component receiving mechanism 
and the component into engagement With each other. 

21. The anchor of claim 20 Wherein said collar assembly 
further including a ?rst and second collar half, said halves 
including said groove. 

22. The anchor of claim 21 Wherein each of said angled 
surface having an angle of approximately 15° from the cen 
terline of said collar assembly. 

23. The anchor of claim 20 Wherein said ?anges of said 
component receiving mechanism and said component includ 
ing angled surfaces complementary to said collar surfaces. 

* * * * * 


